(19) 



(12) 




J 



Europaisches Patentamt 
European Patent Office 
Off ice europeen des brevets (11) EP 0 736 361 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

09.10.1996 Bulletin 1996/41 

(21) Application number: 96104880.8 

(22) Date of filing: 27.03.1996 



(51) Int. Cl. 6 : B26D 1/16, B26D 7/27, 
B26D7/32 



(84) Designated Contracting States:- - 
CH DE ES FR GB LI 

(30) Priority: 04.04.1995 IT TO950254 

(71) Applicant: HITECH SYSTEMS S.r. I. 

M0040 Leini* (Province of Torino) (IT) 



(72) Inventors: 

• Spatolisano, Francesco 

1 0020 Pa varolo (Prov. of Torino) (IT) 
v Delsanto, Mario 

10080 Feletto (Prov. of Torino) (IT) 

(74) Representative: Modiano, Guido, Dr.-lng. et al 
Modiano & Associati S.r.l. 
Via Meravigli, 16 '■ 
20123 Milano (IT) 



CM 
< 

CO 
CO 

CO 
CO 



(54) Improved industrial slicer, particularly for food products 



(57) The slicer comprises, a cutting unit (15) with a 
rotating blade (19) that is eccentrically supported by a 
flywheel support, interleaving means (18) for inserting 
sheets between one slice and the next, and portion- 
making means (16-17) for the programmed formation of 
the groups of slices. The cutting unit (15) conprises two 
independent motors, respectively connected to the fly- 
wheel support with a single transmission and to the 
rotating blade (19) with a double transmission; the inter- 



leaving means (18) comprise two insertion guides that 
protrude into the slice release regions of the cutting unit 
(1.5) to support individual sheets at the falling path of the 
slices, and the portion-making means are constituted by 
two belts (16-17) arranged one after the other, the sec- 
ond belt (17) being actuated so as to constitute an 
extension of the first belt. 
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Description 



The present invention relates to an improved indus- 
trial slicer, particularly for food products, and more pre- 
cisely to a slicer provided with a rotating blade which 
moves along an orbital pass path, biting into the product 
to be sliced, which is supported by a carriage that 
advances at right angles to the blade in steps the length 
whereof corresponds to the thickness of each slice of 
product. 

In conventional industrial slicers of the above type, 
the rotating blade is supported eccentrically by a sup- 
port formed by a rotating disk, a so-called flywheel, and 
revolves around the axis of the disk, moving along said 
pass path. 

There are accordingly two different rotation speeds: 
the cutting speed, which corresponds to the angular 
velocity of the blade about its own axis, and the pass 
speed, which corresponds to the angular velocity of the 
flywheel support about its own axis. These speeds, 
which are distinctly different and between which typi- 
cally the former speed is much greater than the latter, 
depend on the characteristics and temperature of the 
product to be sliced. 

In some conventional industrial mechanical slicers, 
the rotation rate of the blade is correlated to that of the 
flywheel according to a fixed ratio that is provided by 
means of a mechanical transmission interposed 
between said flywheel and said blade; the blade is actu- 
ated by means of said transmission by the flywheel 
which, by virtue of the fixed arrangement of its rotation 
axis, is capable of receiving motion from a motor lying 
outside the flywheel-blade system, for example by 
means of a transmission with a toothed belt or the like. 

The constant ratio between the cutting speed and 
the pass speed is however a severe drawback, since 
this ratio, too, depends significantly on the characteris- 
tics and temperature of the product to be sliced. In other 
words, a correct slicing process requires the possibility 
to vary, independently and within rather wide limits, the 
cutting and pass speeds, adapting them to the different 
characteristics and to the temperature of the products 
being treated, as well as to the thickness of the slices to 
be produced. 

In general, an excessively low ratio between the 
cutting and pass speeds generates the so-called 
"shear" effect, making it difficult to produce thin slices, 
whereas an excessively high ratio entails the risk of 
singeing the product being treated, due to the excessive 
sliding of the cutting blade on the product itself. Typi- 
cally, the values of said ratio are between 1 :4 and 1 :12. 
The lowest values are used to treat products stored at 
low temperature, the higher values are used for prod- 
ucts at a higher temperature, for example ambient tem- 
perature. 

In view of the above requirements of the slicing 
process, other more recent known slicers, incorrectly 
termed "electronic" slicers, allow to vary the ratio 
between the pass speed and the cutting speed, but with 



systems that are scarcely satisfactory essentially 
because of their considerable structural complexity and 
because of the presence of servo-controls of the drive 
motor or motors, which makes these systems economi- 
5 cally disadvantageous and scarcely adapted for auto- 
matically programming said ratio according to the 
different operating requirements. 

An important object of the present invention is to 
provide an industrial slicer of the specified type that is 
10 adapted to allow, in a simple and economically advanta- 
geous manner, the independent variation of the cutting 
and pass speeds, allowing to program said speeds indi- 
vidually within wide limits to optimize the value of the 
ratio between said speeds, which is required by the slic- 
75 ing process for each individual product, correspondingly 
optimizing said process both in terms of waste reduction 
and in terms of yield of product sliced in the unit time. 

In industrial slicers of the above specified type inter- 
leaving devices are also provided, i.e., means that are 
20 adapted to insert sheets of packaging material between 
one slice and the next to prevent the slices from joining 
again once they have been stacked and packaged. 

In conventional slicers, these interleaving means, 
too, do not perform their function satisfactorily, substan- 
25 tially due to their considerable structural complexity, 
which limits their operating speed, slowing down the 
entire slicing process, and due to the inaccuracy in lay- 
ing the sheet, which often arrives too late with respect to 
the slice released by the cutting system, with the conse- 
30 quence that the separator sheet is only partially or in 
any case incorrectly interposed between two overlap- 
ping slices. 

Another important object of the present invention is 
to provide a slicer that obviates this drawback with 

35 improved interleaving means that are capable of ensur- 
ing the correct insertion of the separator sheet between 
one slice and the next as well as perfect synchronization 
in feeding said sheet with respect to the rate at which 
the slices are released by the cutting system, and that 

40 are also capable of suspending, if required, the interpo- 
sition of the separator sheet under the first slice of each 
stack. 

Another object of the invention is also to improve 
the so-called portion-making system of the machine, 

45 i.e., the system that receives the cut slices and groups 
them in portions having a given composition and weight, 
partially mutually overlapping the slices if required. This 
system is currently constituted by a belt having two 
speeds, one for the partial overlap of the slices during 

so the cutting process and one for the removal of the 
formed group. 

According to conventional methods, the groups of 
slices can be produced continuously, i.e., without tem- 
porarily suspending the cutting of the slices, or with cut- 

55 ting pauses between one group and the next. Both 
methods have considerable drawbacks. In the first case, 
the length of the belt is fixed and proportional to the 
dimension (length) of the slice portion, which therefore 
cannot be changed except by replacing said belt. In the 
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second case, the length of the portions can be changed, 
but significant cutting hold downtimes are introduced 
which reduce the efficiency and yield of the machine. 

Another important object of the present invention is 
to eliminate these drawbacks by improving the portion- 
making system so as to produce without cutting pauses 
but having, at the same time, extreme flexibility in the 
composition of the groups or stacks of slices. 

Substantially, according to the invention the slicing 
process is optimized by fitting the machine with two 
independent motors, respectively for performing the 
pass and for performing the cut, one motor being con- 
nected to the flywheel support with a single transmis- 
sion, the other motor being connected by means of a 
double transmission to an idler pulley, with overlapping 
portions, which is rotatably mounted on the shaft of the 
flywheel, and from said idler pulley to the shaft of the 
cutting blade. The two, motors are powered individually 
and their speeds can be changed independently by 
means of respective control microprocessors that are 
interconnected in a master (flywheel) and slave (blade) 
relationship. 4 . - , 

According to another important characteristic, the 
machine according to the invention is provided with 
improved interleaving means, which comprise two sheet 
insertion guides that protrude into the slice release 
region to support individual sheets at the falling path of 
said slices. In this manner, each slice, by falling, 
engages the underlying sheet, entraining it into contact 
with the last slice of the stack being formed. 

The guides are capable of assuming, in step with 
the falling rate of the slices, a closer or closed position 
that allows to support the sheet and a spaced or open 
position that releases said sheet, allowing the falling 
slice to entrain it. . 

According to another important characteristic of the 
improved machine according to the present invention, 
the portion-making system is composed of two belts 
that are arranged in succession one after the other. The 
first belt, which acts as a true portion-making device, 
receives and staggers the slices. The second belt per- 
forms two separate functions, namely that of being an 
extension of the first belt, when said first belt is satu- 
rated, and that of removing the formed group of slices 
while the first belt resumes its portion-making function. 

The two belts are controlled by respective micro- 
processors that are separate but interconnected by an 
appropriate logic unit. 

The characteristics, purposes, and advantages of 
the improved machine according to the present inven- 
tion will become apparent from the following detailed 
description and with reference to the accompanying 
drawings, given by way of non-limitative example, 
wherein: 
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figure 2 is an enlarged-scale schematic sectional 
view, taken along the plane ll-ll of figure 1 ; 
figure 3 is a sectional view, taken along the multiple 
planes Ill-Ill of figure 2; 

figure 4 is an enlarged-scale schematic sectional 
view, taken along the plane IV-IV of figure 1 ; 
figure 5 is a sectional view, taken along the plane V- 
V of figure 4; 

figure 6 is a schematic view of the portion-making 
device in the initial step for forming the group of 
slices; 

figure 6a is a diagram for portion-making by over- 
lapping the slices; 

figures 6b and 6c are schematic views, similar to 
figure 6, of further steps of the operation of the por- 
tion-making device. 
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figure 1 is a schematic lateral elevation view of an 
improved industrial slicer according to the present 
invention; 



55 



- - In the drawings, the reference numeral 10 generally 
designates the slicer, which comprises a slice cutting 
20 ' section 1 1 and a section 12 for collecting and packaging 
the cut slices. The section 11 comprises a cabinet 13 
and an inclined plate 14 for supporting the products to 
be sliced (not shown), which is mounted on pivots 14a 
that allow to vary the inclination of said plate in relation 
to the cabinet 13. Conventional means, not shown, are 
associated with the plate 14 and comprise a carriage for 
retaining the product to be sliced, which advances in 
steps the length whereof is equal to the preset thickness 
of the slices. At the pivoting regions, the plate 14 sup- 
ports the cutting unit, generally designated by the refer- 
ence numeral 15. 

The section 12 for collecting the slices produced by 
the cutting unit 15 comprises a portion-making system 
16-17, downstream of which there are provided a bal- 
ance belt 17' and interleaving means, generally desig- 
nated by the reference numeral 18, which are adapted 
to insert separator sheets between the slices of each 
stacking group. 

The cutting unit 15 (figures 2 and 3) comprises a 
circular blade 19 that rotates about its own axis "a" with 
an angular velocity Qt, known as cutting speed. The 
blade 19 is supported eccentrically by a flywheel sup- 
port 20 by means of a pivot 21 that is mounted so as to 
be freely rotatable, with the interposition of bearings 22, 
on said flywheel support 20. In turn, said flywheel sup- 
port is mounted so as to be freely rotatable, with the 
interposition of bearings 23, on a fixed pivot 24 and 
rotates, about the axis "b" of the pivot, with an angular 
velocity Qp of its own, known as pass speed. 

Accordingly, the blade orbits around the axis "b" of 
the pivot 24, performing in a cyclic manner a cutting 
pass every time the flywheel support 20 turns through 
360° 

According to the present invention, the flywheel 
support 20 and the blade 19 are driven by respective 
independent pass and cutting motors 25-26 that are 
supported by the housing 27 of the cutting unit 15 and 
are individually powered and adjustable. More specifi- 
cally, the motor 25 is connected to the flywheel 20 with 
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a single transmission and the motor 26 is connected to 
the blade 29 with a double transmission that allows the 
flywheel to rotate independently of the blade and vice 
versa. 

The single transmission interposed between the s 
motor 25 and the flywheel 20 comprises a toothed belt 
28 that meshes with corresponding toothed pulleys 29- 
29' that are rigidly coupled to the motor shaft and to a 
hub 20' of the flywheel 20, respectively. The double 
transmission interposed between the motor 26 and the io 
blade 19 comprises two toothed belts 30-31 and an idler 
pulley 32 with overlapping portions 32'-32*', which is 
mounted so as to be freely rotatable, with the interposi- 
tion of bearings 33, on the fixed pivot 24. The belt 30 
transmits motion from a pulley 34 of the motor 26 to the 15 
first portion 32* of the idler pulley 32, and the belt 31 
transmits the motion of the second section 32" of the 
idler pulley to a pulley 35 that is keyed to the pivot 21 of 
the blade 1 9. The overall transmission ratio of said dou- 
ble transmission can be chosen within a wide range of 20 
values and is not limitative for the present invention; in 
the illustrated example it is chosen slightly lower than 
one. 

It is easily understood that with the described con- 
struction, the cutting speed nt and the pass speed Hp 25 
can be changed individually by acting on the respective 
motors 25-26, for example by means of an electronic 
control that allows to program various ratios between 
said speeds, which are chosen in relation to the charac- 
teristics and temperature of the product, to the thick- 30 
ness of the slices to be produced, and/or to other 
parameters for optimizing the cutting process. 

With reference now to figures 4 and 5, another 
improvement of the machine, relating to the interleaving 
means 18 for inserting separator sheets between the 35 
slices of each group being formed, is now described. 

According to the present invention, said means 
include two fork-like guides 40 that protrude into the 
slice release regions to support, at the falling path of 
said slices, individual separator sheets FS that are cut 40 
by means of a blade (not shown) from a continuous rib- 
bon N that is wound on a reel B (figure 1). The guides 40 
can assume, in step with the falling rate of the slices, a 
nearer closed position, shown in solid lines in figure 4, 
that allows to support the sheet FS, and a spaced open 45 
position, shown in dashed lines in said figure 4, which 
releases said sheet, allowing its entrainment on the pari 
of the falling slice; each sheet is thus inserted between 
one slice and the next of the group being formed. 

For this purpose, each guide 40 is supported by a so 
corresponding articulated quadrilateral 41 that com- 
prises a fixed supporting base 42 and two arms 43-43' 
in which one end is articulated to the base 42 and the 
other end is articulated to the corresponding guide 40. 
The arm 43 of each pair is provided with an L-shaped 55 
wing 43a, to which the end of a linkage 44 is articulated, 
the other end of said linkage being articulated to a 
rocker 45. Said rocker has, at the articulation axis of the 
linkage, a tappet roller 46, with which a movement cam 



47 cooperates; said cam is supported by a support 48 
and is moved, in step with the flywheel support 20, by a 
transmission comprising a pulley 49 and a toothed belt 
50. A return spring 51 acts on the rocker 45 to keep the 
roller 46 in active contact engagement with the cam 47. 

With reference now to figures 6, 6a, 6b, and 6c, it is 
evident that the portion-making system is composed of 
two separate conveyor belts 16-17 having respective 
fixed and preset lengths L r L 2 . 

Each belt is driven by a corresponding motor (not 
shown) that is controlled by a respective microproces- 
sor (not shown), and the two microprocessors are inter- 
connected by an appropriate logic unit, as will become 
apparent hereinafter. 

The first belt 16 acts as an actual portion-maker, 
receiving and staggering the slices FE that arrive from 
the cutting section 15 so that said slices partially over- 
lap one another; the staggering percentage, i.e., the 
slice portion that is left free by the subsequent overlap- 
ping slice, is designated by Lq in the figure and the 
diameter of the slices is designated by L P The two val- 
ues l_s and L P and the number of slices, nf, that com- 
pose the group G of slices constitute the variable 
parameters used in the logic portion-making procedure. 

The second belt 17 performs two separate func- 
tions, namely constituting an extension of the first belt 
16 when said first belt becomes saturated, and remov- 
ing the formed group of slices, transferring it to the belt- 
equipped balance 1 7\ while the first belt 16 resumes its 
portion-making function. Both belts 16-17 have variable 
speeds. In particular, the belt 16 does not move when 
receiving the fall of each individual slice FE, thus 
improving its deposition and settling. Once deposition 
has occurred, the belt 16 moves forwards to reposition 
itself by an extent that is equal to the set staggering per- 
centage L s . This repositioning advancement is corre- 
lated to the rotation rate of the flywheel support 20 and 
ends just before the next slice FE' falls. For this pur- 
pose, the microprocessor that controls the motor of the 
flywheel support 20 is operatively connected to both of 
the microprocessors that control the motors of the belts 
16-17 in a master-slave relationship. 

The microprocessor associated with the belt 16 
checks whether the saturation configuration of said belt 
has been reached by adding the diameter L P of the slice 
to the staggering percentage L s multiplied by the 
number of slices that have been deposited, less one, 
and comparing the result with the length L of said belt. 
The saturation time T-, is also stored by the microproc- 
essor for the purpose that will become apparent herein- 
after. 

By way of example and for the sake of better com- 
prehension, a belt 16 that is 150 mm long is saturated 
by the overlapping of six slices FE having a diameter of 
100 mm and a staggering percentage equal to 10 mm 
(figure 6a). Once saturation has occurred, if the number 
nf of slices programmed for the group being formed is 
greater than the number that saturates the belt 16, the 
control microprocessor of said belt sends a first interpo- 
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lation criterion to the microprocessor that controls the 
belt 17; by virtue of this criterion, this last belt is moved 
in steps that have a length L s , perfectly in step with the 
belt 16, thus forming a true extension thereof. Once the 
number nf of slices required for the group being formed 5 
has been reached, both belts 16-17 move in step at 
such a speed as to cover a path, termed transfer path, 
that is equal to the length L, of the belt 16 in the time 2. 
that corresponds to a full turn of the flywheel support 
20, so that in this time the group of slices that has been 10 
formed is fully transferred onto the belt 17. This is 
achieved by means of a second interpolation criterion 
between the two belt control microprocessors, wherein 
the data item jelated to the path to be covered is : . . 3. 
changed, since the new data item is equal to instead 75 
of L s . At the end of said transfer path, the belt 16 disen- 
gages from the synchronization with the belt 17 to 
accommodate the first slice of the next group and 
repeat the described portion-making cycle. _ 

In turn, the belt 1 7, which bears the entire group of 20 4. 
slices transferred thereon, disengages from synchroni- 
zation with the flywheel support 20 and advances at a 
speed V 2 of its own, which can in any case be preset, to 
move the head of the group G of slices to the end of said * 
belt, covering the distance T 2 V 2 shown in figure 6b. 25 
From this point onward, the belt 1 7 is synchronized with 
the speed V 3 of the subsequent balance belt 17' (figure 
6c) and maintains this speed for a time T 3 , covering a 5. 
path T3V3 that is equal to the total length of the group G 
and thus removing said group. The speeds V 2 and V 3 
are chosen so that the sum of the times T 2 and ,T 3 
required for completely removing the group G from the 
belt 17 is less than the saturation time of the belt 16. 

Of course, without altering the concept of the inven- 
tion, the details of execution and the embodiments may 
be altered extensively, with respect to what has been 
described and illustrated, by way of non-limitative exam- 
ple without thereby abandoning the scope of the inven- 
tion. 

Where technical features mentioned in any claim 
are followed by reference signs, those reference signs , 
have been included for the sole purpose of increasing 
the intelligibility of the claims and accordingly, such ref- 
erence signs do not have any limiting effect on the inter- 7. 
pretation of each element identified by way of example 
by such reference signs. 
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Claims 



Industrial slicer, particularly for food products, of the 
type comprising: a cutting unit with a rotating blade 
that is eccentrically supported by a flywheel sup- 
port to move along an orbital pass path; interleaving 
means for inserting sheets between one slice and 
the next of the group of slices being formed; and 
portion-making means for the programmed forma- 
tion of said groups of slices, characterized in that 
said cutting unit (15) comprises two independent 
motors (25-26), respectively a pass motor and a 
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cutting motor, said motors being connected respec- 
tively to the flywheel support (20) with a single 
transmission (28-29-29 1 ) and to the rotating blade 
(19) with a double transmission (30-31-32-35) that 
allows the flywheel (20) to rotate independently of 
the rotation of the blade (19). 

Slicer according to claim 1 , characterized in that the 
pass and cutting motors (25-26) are powered inde- 
pendently and allow to program the cutting speed 
(ftt) and the pass speed (Qp) and their ratio within 
limits that are in any case wide. 

Slicer according to claims 1 and 2, characterized in 
that said double transmission includes an idler pul- 
ley (32) which is mounted on the fixed pivot (24) of 
the flywheel support and is freely rotatable relative 
to said pivot (24) and said flywheel support (20). - 

Slicer according to claims 1 to 3, characterized in 
that said single transmission interposed between 
the pass motor (25) and the flywheel support (20) 
comprises a toothed belt (28) that meshes with two 
toothed pulleys (29-29') connected respectively to 
the shaft of said motor and to a hub (20 1 ) of the fly- 
wheel support. 

Slicer according to claims 1 to 3. characterized in 
that said double transmission interposed between 
the cutting motor (26) and the rotating blade (19) 
includes two toothed belts (30-31), said belts mesh- 
ing respectively with a toothed pulley, which is con- 
nected to the shaft of said motor and to a first 
portion (32') of the idler pulley (32), and with a sec- 
ond portion (32") of the idler pulley and a toothed 
pulley (35) that is keyed to the rotating pivot (21) of 
the rotating blade (19). 

Slicer according to claim 5, characterized in that the 
overall transmission ratio of said double transmis- 
sion is chosen smaller than one, greater than one,: 
or equal to one. 

Industrial slicer. particularly for food products, of the 
type comprising at least one cutting unit, interleav- 
ing means, and portion-making means, character- 
ized in that the interleaving means (18) comprise 
two insertion guides (40) that protrude into the 
regions for the release of the slices from the cutting 
unit (15) to support individual sheets (FS) at the fall- 
ing path of said slices, and in that each slice, in fall- 
ing, affects the underlying sheet, entraining it into 
contact with the last slice of the group of slices 
being formed. 

Slicer according to claim 7, characterized in that 
said guides (40) are subjected to a kinematic actu- 
ation system that allows them to assume, in step 
with the falling rate of the slices, a closed position 
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that allows to support the sheet (FS) and an open 
position that releases the sheet, allowing the falling 
slice to entrain it. 

9. Slicer according to claims 7 and 8, characterized in 
that said kinematic actuation system comprises, for 
each guide (40), an articulated quadrilateral (42-43- 
43*) actuated by a linkage (44) that is articulated to 
a rocker (45) contrasted by a spring (51), said 
rocker being provided with a tappet roller (46) that is 
operatively engaged by a movement cam (47); and 
in that the movement cam is moved in step with the 
flywheel support (20) by a toothed belt transmission 
(49-50). 

1 0. Industrial slicer, particularly for food products, of the 
type comprising a cutting unit with a rotating blade 
that is supported eccentrically by a flywheel sup- 
port, interleaving means, and portion-making 
means for the programmed formation of groups of 
slices, characterized in that said portion-making 
means are constituted by two belts (16-1 7) that are 
arranged one after the other, in which the first belt 
(16) receives and staggers the slices (FE), perform- 
ing the function of actual portion-maker, and the 
second belt (17) performs the dual function of con- 
stituting an extension of the first belt (16) when it 
becomes saturated and of removing the formed 
group (G) of slices when the first belt (16) resumes 
its portion-making function. 

11. Slicer according to claim 10, characterized in that 
each belt (16-17) is moved by a corresponding 
motor that is controlled by a respective microproc- 
essor. 

12. Slicer according to claims 10 and 11, characterized 
in that the first belt (16) does not move when it 
receives each individual slice (FE) arriving from the 
cutting unit and performs successive individual 
advancement movements for repositioning, the 
length whereof is equal to the staggering percent- 
age (L s ) between one slice and the next. 



length whereof is equal to the staggering percent- 
age (LS), so that the second belt (17) constitutes a 
true extension of the first belt (16), which allows to 
accommodate the entire group (G) of slices being 
5 formed. 

1 5. Slicer according to claims 1 0 to 1 4, characterized in 
that the control microprocessor of the first belt (16) 
is furthermore programmed to send, when the pro- 

10 grammed number (nf) of slices of the group is 
reached, a second interpolation criterion to the con- 
trol microprocessor of the second belt (17), and in 
that by virtue of said second interpolation criterion 
both belts move in step, covering a transfer path 

15 that is equal to the length (L1 ) of the first belt (1 6) in 
order to fully transfer the group (G) of slices onto 
the second belt (17); said transfer path being cov- 
ered in the time that corresponds to a full turn of 
said flywheel support (20). 

20 

1 6. Slicer according to claim 1 5, characterized in that at 
the end of said transfer path the first belt (16) disen- 
gages from the synchronization with the second 
belt (1 7) to accommodate the first slice of the next 

25 group and repeat the portion-making cycle. 

17. Slicer according to claims 15 and 16, characterized 
in that at the end of said transfer path the second 
belt (17) disengages from the synchronization with 

30 said flywheel support (20) and advances with a 
speed (V2) of its own to move the group (G) of 
slices to the end of said belt in a preset time (T2), 
subsequently synchronizing itself with the speed 
(V3) of a balance belt (1 7') in order to remove onto 

35 said balance belt the entire group (G) of slices in a 
preset time (T3). 

18. Slicer according to claim 17, characterized in that 
the sum of said preset times (T1+T2) required for 

40 completely removing the group (G) of slices from 
the second belt (17) is smaller than the time (T1) 
required for the saturation of the first belt (16). 



1 3. Slicer according to claims 10 and 12, characterized 45 
in that said repositioning advancement (L s ) is cor- 
related to the rotation rate of said flywheel support 
(20) and ends just before the next slice falls. 

1 4. Slicer according to claims 1 0 to 1 3, characterized in so 
that the control microprocessor of the first belt (16) 

is programmed to detect when the saturated condi- 
tion of said belt (16) is reached and the related sat- 
uration time (T1) and to send, if the number of 
slices (nf) programmed for the group (G) being 55 
formed exceeds the number of slices present on 
said first belt, a first interpolation criterion to the 
microprocessor of the second belt (17) so that both 
belts (16-17) move simultaneously in steps the 
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